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(57)Abstract: 

PURPOSE: To provide lighting with high 
brightness uniformity by splitting a single piece 
of luminous flux having large brightness 
irregularity into partial pieces of luminous flux 
having small brightness irregularity and 
f^^^ji^j^^^^^^^ putting them one over another in a Ughted area 

^pT^I; 1^ to provide Ugh ting with high light 

yiMs '^'-Wj utilization efficiency and a small angle of 

convergence by constituting a 2nd lens array 
which has a smaller aperture than before 
without generating light loss since each 2nd 
lens has a necessary aperture enough for the 
sectional area of the partial piece of luminous 
flux passing through it. 
CONSTITUTION: A 1st lens array 4 splits the single piece of luminous flux emitted by a 
parabolic mirror 3 into the partial pieces of luminous flux which are as many as the 1st 
lenses 10. The 2nd lens array 5 transmits the respective partial pieces of luminous flux 
onto the lighted area 6 through tHe operation of t&e 2nd lenses and puts them one over 
another. The 2nd lenses 15, however, are made relatively smaller and smaller in 
aperture area as the distance between the aperture center of the 1st corresponding lens 
10 and the main optical axis 7 is longer and longer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] An emitter, a condensing means to change the synchrotron orbital radiation of said emitter into the 
single flux of light, and the 1st lens array that arranged two or more 1st lenses which have the opening 
configuration of abbreviation identitas in the shape of-dimensional [ 2 ], It has the 2nd lens array which 
arranged two or more 2nd lenses which make said 1st lens and pair in the shape of-dimensional [ 2 ]. Said 1st 
lens array mEikes the partial flux of light concemed converge most near the opening of said 2nd lens which 
corresponds while dividing into two or more partial flux of lights the single flux of light which carried out 
outgoing radiation of said condensing means. Said 2nd lens array makes each of two or more partial flux of 
lights which carry out incidence to this transmit and superimpose on an illuminated field. Each of said 2nd lens 
is illumination-light study equipment cheiracterized by having bigger opening than the cross section which the 
partial flux of light concemed which carries out incidence to these converged most, making each of said 2nd 
lens close, arranging, and making it the service area of said 2nd lens array approximate the smallest possible 
circular region. 

[Claim 2] Illumination-light study equipment according to claim 1 characterized by height H of said 1 st lens 
making small relatively effective opening area of said 2nd lens about a part of [ at least ] 2nd lens in a larger 
thing when the distance of each opening core and optical axis of a condensing means is expressed as height H 
about the 1st lens. 

[Claim 3] A condensing means is illumination-light study equipment according to claim 1 which consists 
mainly of a concave mirror and makes the direction of a major axis of an emitter, and the optical axis of said 
condensing means the abbreviation same direction. 

[Claim 4] The 1 st lens is illumination-light study equipment according to claim 1 which is the plano-convex 
lens which turned the convex to the incidence side. 

[Claim 5] Illumination-light study equipment according to claim 1 which made the aspheric surface one [ at 
least ] optical surface of the 1st lens or the 2nd lens. 

[Claim 6] Opening of the 1st lens is illumination-light study equipment according to claim 1 which is an 

abbreviation similarity configuration as the configuration of a predetermined illuminated field. 

[Claim 7] Illumination-light study equipment according to claim 1 which was equipped with the mirror by 

return into the optical path between the 1st lens array and the 2nd lens array, and was equipped with the 

concave lens into the optical path between said 2nd lens array and an illuminated field. 

[Claim 8] An emitter is illumination-light study equipment according to claim 1 formed by the metal halide 

lamp. 

[Claim 9] An emitter, a condensing means to change the synchrotron orbital radiation of said emitter into the 
single flux of light, and the 1 st lens array that arranged two or more 1 st lenses which have the opening 
configuration of abbreviation identitas in the shape of-dimensional [ 2 ], It has the 2nd lens array which 
arranged two or more 2nd lenses which make said 1st lens and pair in the shape of-dimensional [ 2 ]. Said 1st 
lens array makes the partial flux of light concemed converge most near the opening of said 2nd lens which 
corresponds while dividing into two or more partial flux of lights the single flux of light which carried out 
outgoing radiation of said condensing means. Said 2nd lens array makes each of two or more partial flux of 
lights which carry out incidence to this transmit and superimpose on an illuminated field. Any one [ at least ] of 
said 1 st lens array or said the 2nd lens arrays is illumination-light study equipment characterized by being the 
lens array which formed the convex lens in both sides of a substrate alternately with abbreviation. 
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[Claim 1 0] Illumination-light study equipment according to claim 9 which made the aspheric surface one [ at 
least ] optical surface of the 1st lens or the 2nd lens. 

[Claim 1 1 ] Opening of the 1 st lens is illumination-light study equipment according to claim 9 which is an 
abbreviation similarity configuration as the configuration of a predetermined illuminated field. 
[Claim 12] An emitter, a condensing means to change the synchrotron orbital radiation of said emitter into the 
single flux of light, and the 1st lens array that arranged two or more 1st lenses which have the opening 
configuration of abbreviation identitas in the shape of-dimensional [ 2 ], It has the 2nd lens array which 
arranged two or more 2nd lenses which make said 1st lens and pair in the shape of-dimensional [ 2 ]. Said 1st 
lens array makes the partial flux of light concerned converge most near the opening of said 2nd lens which 
corresponds while dividing into two or more partial flux of lights the single flux of light which carried out 
outgoing radiation of said condensing means. It is illumination-light study equipment which said 2nd lens array 
makes transmit and superimpose each of two or more partial flux of lights which carry out incidence to this on 
an illuminated field, and is characterized by said 2nd lens array consisting of the 2nd lens whose each is a 
Fresnel lens. 

[Claim 13] The 2nd lens array is illumination-light study equipment according to claim 12 which is the lens 
array which formed in both sides of a substrate the Fresnel lens side which accomplishes the 2nd lens 
altemately with abbreviation. 

[Claim 14] An emitter, a condensing means to change the synchrotron orbital radiation of said emitter into the 
single flux of light, and the 1st lens array that arranged two or more 1st lenses which have the opening 
configuration of abbreviation identitas in the shape of-dimensional [ 2 ], It has the 2nd lens array which 
arranged two or more 2nd lenses which make said 1st lens and pair in tiie shape of-dimensional [ 2 ]. Said 1st 
lens array makes the partial flux of light concemed converge most near the opening of said 2nd lens which 
corresponds while dividing into two or more partial flux of lights the single flux of light which carried out 
outgoing radiation of said condensing means. It is illumination-light study equipment which said 2nd lens array 
makes transmit and superimpose each of two or more partial flux of lights which carry out incidence to this on 
an illiiminated field, and is characterized by forming any one [ at least ] of said 1st lens array or said the 2nd 
lens arrays with translucency silicone rubber. 

[Claim 15] An emitter, a condensing means to change the synchrotron orbital radiation of said emitter into the 
single flux of light, and the 1st lens array that arranged two or more 1st lenses which have the opening 
configuration of abbreviation identitas in the shape of-dimensional [ 2 ], The 2nd lens array which arranged two 
or more 2nd lenses which make said 1st lens and pair in the shape of-dimensional [ 2 ], It has the projection 
optical system which carries out expansion projection of the optical image on at least one a light valve and said 
light valve on a screen. Said 1st lens array makes the partial flux of light concemed converge most near the 
opening of said 2nd lens which corresponds while dividing into two or more partial flux of lights the single flux 
of light which carried out outgoing radiation of said condensing means. Said 2nd lens array makes each of two 
or more partial flux of lights which carry out incidence to this transmit and superimpose on the effective 
viewing area of said light valve. Said projection optical system makes the light which carried out outgoing 
radiation of said light valve reach effectively on said screen. Each of said 2nd lens is a projection mold display 
characterized by having bigger opening than the cross section which the partial flux of light concemed which 
carries out incidence to these converged most, making each of said 2nd lens close, arranging, and making it the 
service area of said 2nd lens array approximate the smallest possible circular region. 
[Claim 16] A light valve is a projection mold display according to claim 15 which is a liquid crystal panel. 
[Claim 17] The emitter which emits the light which contains the three primary colors at least, and a condensing 
means to change the synchrotron orbital radiation of said emitter into the single flux of light. The 1st lens array 
which arranged two or more 1st lenses which have the opening configuration of abbreviation identitas in the 
shape of-dimensional [ 2 ], The 2nd lens array which arranged two or more 2nd lenses which make said 1st lens 
and pair in the shape of-dimensional [ 2 ], A color-separation means to decompose into colored light in three 
primary colors the light which carries out outgoing radiation fi*om said 2nd lens array. It has the projection 
optical system which compounds the optical image on the light valve of three sheets which forms the optical 
image corresponding to the three primary colors, and said light valve of three sheets, and carries out expansion 
projection on a screen. Said 1st lens array makes the partial flvix of light concemed converge most near the 
opening of said 2nd lens which corresponds while dividing into two or more partial flux of lights the single flux 
of light which carried out outgoing radiation of said condensing means. Said 2nd lens array makes each of two 
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or more partial flux of lights which C2irry out incidence to this transmit and superimpose on the effective 
viewing area of said light valve according to colored light of each. Said color-separation means makes each 
colored light reach effective in each to which said light valve of three sheets corresponds. Said projection 
optical system makes each colored light which carried out outgoing radiation of said light valve of three sheets 
reach effectively on said screen. Each of said 2nd lens has bigger opening than the cross section which the 
partial flux of light concemed which carries out incidence to these converged most. The projection mold display 
characterized by having a mirror by return into the optical path of said 1 st lens array and said 2nd lens array 
while making each of said 2nd lens close, arranging and making it the service area of said 2nd lens array 
approximate the smallest possible circular region. 

[Claim 18] The projection mold display according to claim 17 characterized by having at least one concave lens 
into the optical path from the 2nd lens array to each of the light valve of three sheets. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention illuminates a light valve with the illumination-light study equipment 
used for the application which mainly illuminates a light valve, and the illumination-light study equipment 
concerned, and relates to the projection mold display which carries out expansion projection of the optical 
image on a light valve on a screen. 
[0002] 

[Description of the Prior Art] Conventionally, the projection mold display using the light valve as one of the 
approaches of displaying a big screen image is known. By recent years, the projection mold indicating 
equipment which used the liquid crystal panel is developed, for example, an example of the configuration is 
indicated by 491-422 pages of SID'91 digests. 

[0003] The illumination-light study equipment which illuminates the optical image on a light valve with a 
powerful light is required for such a projection mold indicating equipment, and the engine performance 
influences the image quality of a projection image greatly. Concretely, it is efficient, and excels in color 
reproduction nature, and the homogeneous good illumination-light study equipment of brightness and a color is 
demanded. / r; ^"^^^^ • 

[0004] There is concave mirror type illumination-light study equipment as an example of the illumination-light 
study equipment used conventionally. The example of a configuration of such illumination-light study 
equipment is shown in ( drawing 18 ). It mainly consists of a lamp 201 and a concave mirror 202. A concave 
mirror 202 is a parabolic mirror, it condenses ttie great portion of light which an emitter 203 emits, forms the 
illumination li^t 205 near an optical axis 204 in parallel, and illimiinates the illuminated field 206. 
[0005] For example, a metal halide lamp is used for a lamp 201. Otherwise, although a xenon lamp, a halogen 
lamp, etc. are used, as compared with these lamps, the metal halide lamp is excellent in luminous efficiency and 
color reproduction nature. An ellipsoid mirror etc. is elsewhere used for a concave mirror 202. 
[0006] While such concave mirror type illumination-light study equipment has an advantage with the 
condensing high effectiveness of a concave mirror 202, its about 204 optical axis luminous density is high, and 
its brightness unevenness of the illuminated field 206 is compeiratively large. For example, in order to improve 
brightness unevenness, the approach of carrying out fi-osting processing of the arc tube front face of a lamp 201 
is leamed, but in order for the arc tube by which frosting processing was carried out to difftise the illumination 
light, the brightness of the illuminated field 206 falls greatly. 

[0007] The configuration called the integrator using the lens array as an approach of improving the brightness 
homogeneity of the illumination light, on the other hand is known, for example, there are JP,43-5089,B and 
JP,3-1 1 1 806,A. The example of a configuration of such illumination-light study equipment is shown in 
( drawing 19 R> 9). 

[0008] The illumination-light study equipment shown in ( drawing 19 ) has added the 1st lens array plate 221, 
the 2nd lens array plate 222, and the 3rd lens 223 to the concave mirror type illumination-light study equipment 
shown in ( drawing 18 R> 8). Two or more 1st lenses 224 are arranged in the shape of-dimensional [ 2 ], and 
the 1st lens array plate 221 constitutes them. Similarly, the 2nd lens array plate 222 is also arranged in the shape 
of-dimensional [ 2 ], and constitutes two or more 2nd lenses 225. The 1st lens array plate 221 divides into the 
partial flux of light of the 1st lens 224 and the same number the big single flux of light of the brightness 
unevenness which carries out outgoing radiation from a concave mirror 202. The brightness unevenness of the 
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partial flux of light after division is small as compared with the single flux of light before division. Since each 
partial flux of light is effectively transmitted to the illuminated field 206 with the 2nd lens array plate 225 and 
the 3rd lens 223 makes this superimpose, the high lighting of brightness homogeneity is realizable. 
[0009] 

[Problem(s) to be Solved by the Invention] While the homogeneity of brightness is high, the illumination-light 
study equipment shown in ( drawing 19 ) has the problem that efficiency for light utilization is low, when 
constraint is prepared in the angles of convergence of the illumination light. This poses a big problem by the 
time of combining with a big emitter especially. The reason is explained below. 

[0010] It is reflected by the concave mirror 202, and incidence of the great portion of light emitted fi-om a lamp 
201 is carried out to the 1st lens array plate 221, and it reaches the 2nd lens array plate 222. Therefore, with the 
2nd lens array plate 222, if there is no loss of light, it turns out that the great portion of light emitted fi-om a 
lamp 201 arrives at the illuminated field 206. That is, it mainly depends for the efficiency for light utilization of 
the whole illumination-light study equipment on the amount of loss of the light in the 2nd lens array plate 222. 
[001 1] By the way, on the 2nd lens array plate 222, the real image of an emitter 203 is formed with a concave 
mirror 202 and the 1 st lens 224. Then, if a bigger real image than opening of the 2nd lens 225 is formed, the 
light which is not transmitted effective in the illuminated field 206 will occur, optical loss will arise, and the 
efficiency for light utilization of illumination-light study equipment will fall. 

[0012] On the other hand, since the magnitude of the real image on the 2nd lens array plate 222 is decided by 
magnitude of an emitter 203, it is desirable to use the small lamp of an emitter from the field of efficiency for 
light utilization. For example, in the case of a metal halide lamp, generally, it is emitter length equivalent to 5- 
10mm by the short arc type of 150W - 250W. If emitter length is shortened in the case of a metal halide lamp, 
since a luminescence property and a lamp life will be reduced extremely, there is a problem. This is the same 
also about a halogen lamp. 

[0013] On the other hand, in order to reduce optical loss, it is possible that the configuration of optical system 
enlarges only the 2nd lens array plate, without changing. In this case, the angles of convergence of the 
illumination light on an illuminated field become large, and the problem described below arises as illumination- 
light study equipment used for a projection mold display. 

[0014] If the angles of convergence of the illumination light become large, the angle of divergence of the light 
which carries out outgoing radiation from a light valve will become large. Consequently, although it will be 
necessary to condense using the bright projection lens of the f number, the bright projection lens of the f 
number has a greatly expensive effective diameter, and it becomes difficult to constitute compact projection 
optical equipment. 

[0015] Furthermore, generally according to the incident angle of light, as for the light valve using a polarization 
property, an optical property changes. For example, in a liquid crystal panel, if the angles of convergence of the 
illumination light become large, the contrast of a display image will fall. For this reason, the f number of the 
projection lens which can be used practically has constraint. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble the illumination-light study 
equipment of this invention An emitter, a condensing means to change the synchrotron orbital radiation of said 
emitter into the single flux of light, and the 1st lens array that arranged two or more 1st lenses which have the 
opening configuration of abbreviation identitas in the shape of-dimensional [ 2 ], It has the 2nd lens array which 
arranged two or more 2nd lenses which make said 1st lens and pair in the shape of-dimensional [ 2 ]. Said 1st 
lens array makes the partial flux of light concerned converge most near the opening of said 2nd lens which 
corresponds while dividing into two or more partial flux of lights the single flux of light which carried out 
outgoing radiation of said condensing means. Said 2nd lens array makes each of two or more partial flux of 
lights which carry out incidence to this transmit and superimpose on an illuminated field. It is characterized by 
each of said 2nd lens having bigger opening than the cross section which the partial flux of light concerned 
which carries out incidence to these converged most, making each of said 2nd lens close, arranging it, and 
making it approximate the circular region with the smallest possible service area of said 2nd lens array. 
[0017] Furthermore, the illumination-light study equipment of this invention can be used for the projection 
mold display which uses a light valve. 
[0018] 
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[Function] According to the above-mentioned configuration, the single flux of light which carried out outgoing 
radiation of the condensing means, and carried out incidence to the 1st lens array is divided into two or more 
partial flux of lights of the 1st lens and the same number. Even if the single flux of light before division has 
large brightness unevenness at this time, there is comparatively little brightness unevenness of each partial flux 
of light after division. 

[0019] Next, incidence of two or more partial flux of lights which carried out outgoing radiation of the 1st lens 
is carried out to the 2nd lens with which it corresponds on the 2nd lens array. Since the 2nd lens array transmits 
two or more partial flux of lights to an illiuninated field and each is made to superimpose, the illumination light 
excellent in the homogeneity of brightness can be obtained. However, the 2nd lens array changes effectively the 
opening configuration of a part of [ at least ] 2nd lens, and constitutes it. The thing which has a concretely large 
distance of the corresponding opening core of the 1 st lens and the corresponding optical axis of a condensing 
means about a part of [ at least ] 2nd lens makes the opening area small relatively. Furthermore, each 2nd lens is 
made close, it arranges suitably, and the 2nd lens array of the opening configuration which approximates the 
circle of the smallest possible area is constituted. Thereby, each 2nd lens can make small total of the opening 
area of the 2nd lens array, offering sufficient opening to the cross section of the corresponding partial flux of 
light. 

[0020] Consequently, the illumination-light study equipment of this invention offers the illumination light with 
small angles of convergence with high efficiency for light utilization with the homogeneity of the outstanding 
brightness. Furthermore, using the illxmiination-light study equipment of this invention, it is bright and the 
compact projection mold display which presents the projection image excellent in the homogeneity of 
brightness can be realized. 
[0021] 

[Example] Hereafter, the example of this invention is stated to a detail, referring to a drawing. 
[0022] ( Drawing 1 ) is the block diagram showing the first example of the illumination-light study equipment 
of this invention. For an emitter and 3, as for the 1st lens array plate and 5, a parabolic mirror and 4 are [ 1 / a 
metal halide lamp and 2 / the 2nd lens array plate and 6 ] illuminated fields. 7 is the main optical axis of 
illumination-light study equipment, and results [ frorn .an emitter 2 ] in core 6a of an illuminated field through 
core 4a of the service area of the 1st lens array plate 4, and core 5a of the service area of the 2nd lens array plate 
5. However, the main optical axis 7 and the symmetry axis of rotation inversion of a parabolic mirror 3 are in 
agreement. Let the illuminated field 6 be the effective viewing area of light valves, such as a liquid crystal 
panel. 

[0023] Generally, a metal halide lamp 1 forms the emitter 2 near a cylindrical shape. The direction of a major 
axis of an emitter 2 and the direction of the main optical axis 7 are made in agreement, and the center of gravity 
is located near the focus of a parabolic mirror 3. Therefore, the main optical axis 7 and a light near in parallel 
carry out incidence to the 1 st lens array plate 4. Strictly, the light emitted from the focus of a parabolic mirror 3 
carries out incidence in parallel with the main optical axis 7. 

[0024] An example of the configuration of the 1st lens array plate 4 is shown in ( drawing 2 ). The 1st 18 lenses 
10 of rectangle opening which are the illuminated field 6 and a similarity configuration are arranged. The 
notation of a-r in drawing shows correspondence relation with the example of a configuration of the 2nd lens 
array plate 5 mentioned later. The 1 st lens 1 0 is a plano-convex lens altogether, and the convex was turned to 
the parabolic mirror 3 side, and it arranges it. 

[0025] All openings of tiie 1st lens 10 are the same configurations, and are rectangle opening of an aspect ratio 
4:3. This is taken as the similarity configuration to the illuminated field 6 supposing the case where the liquid 
crystal panel which displays TV image of NTSC is illuminated. The 1st lens 10 is arranged so that total of 
opening may approximate a round shape according to the cross-section configuration of the flux of light which 
carries out outgoing radiation firom a parabolic mirror 3. Core 4a of the service area of the 1st lens array plate 4 
is the core of a circle that the 1st 1 8 lens 10 is inscribed in, and the main optical axis 7 passes this core 4a. Here, 
similitude ratio [ as opposed to opening of the 1 st lens of the number of partitions N and an illuminated field for 
the nximber of the 1st lens ] is defined as the scale factor M of the 2nd lens here, and it quotes in the explanation 
about all the examples described below. 

[0026] An example of the configuration of the 2nd lens array plate 5 is shown in ( drawing 3 ). The 1st lens 10 
and the 2nd 18 lens 15 of the same number were made close, and it has arranged. The notation of a* in drawing - 
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r' shows correspondence relation with the 1st lens 10 shown in ( drawing 2 ). The 2nd lens 15 was altogether 
used as the plano-convex lens, and the convex was turned to the illuminated field 6 side, and it arranges it. 
[0027] Based on the above configuration, the procedure and the description of lighting in the first example of 
the illumination-light study equipment of this invention are explained. A parabolic mirror 3 condenses the light 
emitted fi'om an emitter 2, and forms the single flux of light in alignment with the main optical axis 7. 
Luminous density is high and this single flux of light has brightness unevenness as large as [ near the main 
optical axis 7 ]. The single flux of light which carried out incidence to the 1st lens array plate 4 is divided into 
the 18 partial flux of lights by the 1st 18 lens 10. As compared with the original single flux of light, as for each 
partial flux of light after division, brightness unevenness becomes small. The 1st lens 10 completes each partial 
flux of light most near the opening of the 2nd lens IS while leading the corresponding partial flux of light to 
opening of the 2nd corresponding lens 15. 

[0028] The 2nd lens 15 expands the corresponding partial flux of light to suitable magnitude, and piles it up on 
the illuminated field 6. Only a scale factor M is expanded and the flux of light of the cross-section configuration 
concretely based on opening of the 1st corresponding lens 10 is made to draw and superimpose on the 
illuminated field 6. Since opening of the 1st lens 10 is made into the illuminated field 6 and the similarity 
configuration, the flux of light cross-section configuration of the illumination light and the configuration of the 
illuminated field 6 are in agreement, and it becomes advantageous in respect of efficiency for light utilization. 
[0029] Since the illumination-light study equipment of this invention divides the big single flux of light of 
brightness unevenness into the small partial flux of light of brightness unevenness and is making this 
superimpose on an illuminated field, it has the description that the lighting excellent in the homogeneity of 
brightness is realizable. 

[0030] On the other hand, in order to obtain the bright illumination light, without enlarging power consumption 
of a lamp, it is important to constitute illumination-light study equipment with high efficiency for light 
utilization. It is condensed by the parabolic mirror 3, and incidence of the great portion of li^t emitted fi-om the 
emitter 2 is carried out to the 1st lens array plate 4, and it reaches the 2nd lens array plate 5. Therefore, if there 
is little loss of the light in the 2nd lens array plate 5, it turns out that the great portion of light emitted firom an 
emitter 2 arrives at the illuminated field 6 effectively. Then, sufficient magnitude, then very high efficiency for 
light utilization are realizable to each cross section of the partial flux of light which passes it for each opening of 
the 2nd lens 15. 

[0031] On the other hand, if each opening of the 2nd lens 15 is enlarged, the service area of the 2nd lens array 
plate 5 will become large, and the problem that the angles of convergence of the illumination light which 
illuminates the illuminated field 6 increase is produced. That is, when the maximum f number of the 
illumination light becomes small and illuminates a light valve using this illumination-light study equipment, in 
order to condense the illumination light efficiently, it is necessary to combine with the small projection lens of 
the f number. 

[0032] On the other hand, the 2nd lens array plate 5 shown in ( drawing 3 ) offers an example of each opening 
configuration of the 2nd lens 1 5 which can realize high efficiency for light utilization, and an example of those 
arrays, without enlarging the angles of convergence of the illumination light not much. Generally, the 
magnitude of the cross section which each partial flux of light which carries out incidence to the 2nd lens array 
plate 5 converged most becomes- irregular reflecting brightness unevenness. Then, if each opening of the 2nd 
lens 1 5 is changed effectively, required sufficient opening can be given also to which the partial flux of light. In 
this case, allowances may be given to each opening in consideration of the arrangement error of optical system 
etc. Each of the 2nd lens 1 5 is made close to coincidence as much as possible, it arranges to it, and the smallest 
possible circular region is made to approximate the service area of the 2nd lens array plate 5 to it. 
[0033] Consequently, not each opening of the 2nd lens 15 changed effectively produces the big loss also about 
which the partial flux of light which passes each opening. Since the service area of the 2nd lens array 5 can be 
made small, the illumination light with small angles of convergence can be formed in coincidence, without 
reducing efficiency for light utilization not much. Therefore, angles of convergence can form the small 
illumination light with little brightness unevenness with high efficiency for light utilization, and the 
illumination-light study equipment of this invention can acquire very big effectiveness. 

[0034] Next, it supplements about opening of the 2nd lens using ( drawing 4 ). ( drawing 4 ) — especially — 1st 
lens lOf and the 2nd ~ paying attention to the combination of lens 15f , only the element related from an emitter 
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2 in accordance with the path which reaches parabolic mirror 3 and 1st lens lOf and 2nd lens 15f and the 
illuminated field 6 is described. 

[0035] The focal distance of dW and a parabolic mirror 3 for dL and a size (the direction of a minor axis) P, 
[ the die length (the direction of a major axis) of an emitter 2 ] a 1st lens lOf focal distance — Fl and the 2nd — 
the focal distance of lens 15f — F2, and 1st lens lOf and the 2nd — the distance in alignment with the main 
optical axis 7 of lens 15f ~ XI and the 2nd — the distance in alignment with the main optical axis 7 of lens 15f 
and the illuminated field 6 is kept fi-om fi-om [ X]. the outgoing radiation from the focus 2 1 of a parabolic mirror 

3 — carrying out — the 1st lens lOf opening core 22 and the 2nd ~ pass the opening core 23 of lens 15f — the 
fill-in flash shaft 25 of the lens system to which its attention is paid is set as the path which met the beam of 
light which reaches the core 24 of the illuminated field 6. However, the angle which 1st lens lOf, fill-in flash 
shaft 25a between 2nd lens 1 5f , and the main optical axis 7 make, the — the angle which fill-in flash shaft 25b 
between 2 lens 1 5f and the illuminated fields 6 and the main optical axis 7 make — it can also creep — being 
small — regarding — 1st lens lOf and the 2nd — the [ in alignment with fill-in flash shaft 25a of lens 15f / die 
length and ] — the die length in alignment with fill-in flash shaft 25b between 2 lens 15f and the illuminated 
fields 6 considers that it is equal to XI and X2, respectively. 

[0036] The light which the focal distance's [1st lens lOf ] Fl corresponded with Xone, and carried out outgoing 
radiation ft-om the focus 21 of a parabolic mirror 3 and which carried out incidence to 1st lens lOf in parallel 
with the main optical axis 7 crosses the fill-in flash shaft 25 on 2nd lens 15f . That is, the real image 26 of an 
emitter 2 is formed on 2nd lens 15f of a parabolic mirror 3 and work of 1st lens lOf the 2nd — lens 15f — 1st 
lens lOf — the real image 28 of the upper body 27 is formed on the illuminated field 6. However, a scale factor 
M is decided fi*om the similitude ratio of the illuminated field 6 and 1st lens lOf opening, and becomes equal 
about at the ratio of XI and X2. 

[0037] 1st lens lOf — the 2nd — the near opening core 23 of lens 15f — the real image 26 of an emitter 2 — 
forming — the 2nd — lens 15f needs to make the light which carried out outgoing radiation fi*om the 1st lens lOf 
opening core 22 arrive at the core 24 of the illuminated field 6 then, 1 st lens 1 Of and the 2nd ~ eccentricity of 
lens 15f is carried out suitably, concrete ~ for example, a 1st lens lOf shaft for rotation extension-top — the 2nd 
— eccentricity of the 1st lens lOf is carried out so that.the opening core 23 of lens 15f may be located, the 2nd — 
the center of curvature of lens 15f is located on the straight line which connects the 1st lens lOf opening core 22 
and the core 24 of the illuminated field 6 ~ as — the 2nd ~ eccentricity of lens 15f is carried out. 
[0038] the 2nd fi"om the above configuration — if the real image 26 of an emitter 2 is small as compared with 
opening of lens 15f — 1st lens lOf and the 2nd ~ efficiency for light utilization high about the partial flux of 
light which passes lens 15f is acquired. Therefore, if magnitude of the real image of the emitter 2 which each 
1st lens 10 makes is clarified, the opening configuration of each 2nd lens 15 will be made to required sufficient 
configuration with little loss, 

[0039] ( Drawing 5 ) shows only 1st lens lOf to which its attention is paid on the 1st lens array plate 4. 1st lens 
1 Of height H is defined as height to the main optical axis 7 based on [ 22 ] openings. The definition of height H 
at the time of developing to two dimensions is illustrated to inside ( drawing 4 ). Furthermore, the directions U 
and V which intersect perpendicularly mutually are defined on the 1st lens array plate 4. When the circle 
centering on intersection 4a with the main optical axis 7 is considered, U is equivalent to radial [ the ] and V is 
equivalent to the circumferencial direction. Direction U is the direction of height H about 1st lens lOf to which 
its attention is paid. 

[0040] the 2nd to which its attention is paid to ( drawing 6 ) on the 2nd lens array plate 5 — an example of 26f 
of emitter images made there is indicated to be only lens 15f . The directions U and V defined on the 1st lens 
array plate 4 are copied and considered on the 2nd lens array plate 5. In accordance with radial [ on the 2nd lens 
array plate 5 / U ], direction dWof size' of die-length direction dL[ of 26f of emitter images ]* corresponds with 
the direction V which intersects perpendicularly with it. Here, KL and scale- factor dW of direction of size/dW 
are set to KW for scale-factor dL' of die-length direction/dL. 

[0041] ( Drawing 7 ) shows an example of the result of having observed the appearance of all the emitter 
images 26 made on the 2nd lens array plate 5. A thing small so relatively [ the magnitude of the emitter image 
26 is so relatively / that the 1 st corresponding lens 10 is located near the main optical axis 7 / large, and ] that it 
is separated and located fi-om the main optical axis 7 becomes clear. 

[0042] ( Drawing 8 ) shows an example of the result of having asked for the relation between height H of the 1st 
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lens 10, and the scale factors KL and KW of the emitter image 26. The scale factor KW of the direction of a 
size decreases in monotone, so that height H increases. The scale factor KL of the die-length direction serves as 
the maximum in a certain height HO, and if height H increases after that, it will decrease in monotone. 
[0043] By the way, when 1st lens 1 Of has H near the main optical axis 7 small enough in ( drawing 4 ), the 
emitter image 26 serves as a unique configuration. The die length of the appearance of an emitter 2 approaches 
0, and serves as a circularly near emitter image which is the cross-section configuration of the direction of a 
size. For this reason, in ( drawing 8 ), the scale factor KW of the direction of a size becomes dominant in the 
field used as height H<HO. 

[0044] The area of the emitter image on the 2nd lens which corresponds, so that height H of the 1 st lens 
becomes large becomes clear [ becoming small relatively ] fi-om the above thing. Then, even if that in which the 
1 St corresponding lens is separated and located fi-om the main optical axis makes opening area of the 2nd lens 
small relatively, loss of light seldom poses a problem. 

[0045] This offers the more desirable condition about each opening configuration of the 2nd lens. That is, each 
2nd lens 15 can secure required sufficient opening to each emitter image 26 with which height H of the 1st 
corresponding lens 10 corresponds even if a larger thing makes opening area of the 2nd lens 15 small. In 
addition, each opening of the 2nd lens 15 is made into a rectangle, for example, and if it arranges so that they 
may be made close and the circular region of the smallest possible area may be approximated, the service area 
of the 2nd lens array plate 5 can be made small. Consequently, the illumination-light study equipment of this 
invention can offer the illumination light angles of convergence excelled [ illimiination light ] in the 
homogeneity of brightness small with high efficiency for light utilization. 

[0046] however — (~ drawing 7 — ) ~ being shown — the ~ two — a lens — an array — a plate ~ five — an 
example ~ setting ~ especially ~ e — * — f ~ ' — m — ' — n — ' ~ having expressed — the ~ two — a lens ~ 15 — 
adjoining —a lens — adjustment — fi-om — each — an emitter — an image — 26 ~ receiving ~ the need — the 
above — being large — opening — a configuration — ** — carrying out — In this case, it is good also 

considering the field where it is not necessary to consider especially as rectangle opening in, and an emitter 
image does not exist as a non-lens field. 

[0047] In the first example of the illumination-light study equipment of this invention, especially a concave 
mirror may not be a parabolic mirror. ( Drawing 9 R> 9) shows the example in such a case, and the concave 
mirror 71 uses the ellipsoid mirror. What is necessary is to define suitably the curvature of 1st lens 10* and 2nd 
lens 15', eccentricity, and an opening configuration, and just to constitute suitably 1st lens array plate 4' and 2nd 
lens array plate 5* according to the configuration of the ellipsoid mirror 71 . What is necessary is to change each 
opening of 2nd lens 15' suitably to the cross section of the partial flux of light which corresponds also in this 
case, to make them close, and just to arrange. Consequently, the same effectiveness as **** can be acquired. 
[0048] ( Drawing 10 ) shows the example in the case of condensing the light emitted fi-om an emitter 2 using a 
condenser lens 72 and a spherical mirror 73. Generally, if a condenser lens 72 fiiUy fialfiUs sine condition, the 
flux of light with little brightness unevenness can be acquired. However, if it is going to condense the light 
emitted from an illuminant 2 at high^effectiveness, it is difficult [ it ] to ftilly fulfill sine condition until it must 
make the f number of a condenser lens 72 small and results out of a shaft. Also in this case, each opening of 2nd 
lens 15" is changed suitably, and they can be made close, it can arrange, and the same effectiveness as **♦* can 
be acquired. 

[0049] It is bright in like near the main optical axis, and it is so dark that any example shown by ( drawing 9 ) 
and ( drawing 10 ) separates fi-om the main optical axis. [ of an example ] [ of the brightness unevenness of the 
flux of light which carries out incidence to the 1st lens array plate ] This is the same when condensing optically 
the synchrotron orbital radiation of the emitter arranged on an optical axis like the configuration described using 
the parabolic mirror ( drawing 1 ) using the optical system of the symmetry of revolution about an optical axis. 
In such a case, the magnitude of the emitter image which the 1st lens makes becomes so small that height H of 
the 1st lens becomes large. Therefore, it is effective to make opening area of the 2nd lens small, so that height H 
of the 1st corresponding lens becomes large, and to make them close in order to obtain the illumination light 
with small angles of convergence with high efficiency for light utilization. 

[0050] It is more advantageous to use concave mirrors which can condense, such as a parabolic mirror with a 
large solid angle and an ellipsoid mirror, in order to carry out incidence of the light emitted fi-om an emitter to 
the 1st lens array plate at high effectiveness. In this case, if the direction of a major axis is arranged in the 
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direction of an optical axis of a concave mirror and an emitter is arranged, it is advantageous, when the flux of 
light near [ optical axis ] the symmetry of revolution can be acquired and the 1 st lens array plate and the 2nd 
lens array plate are designed. 

[0051] Although especially the example at the time of using the 1st lens as a plano-convex lens, turning a 
convex to a light source side, and constituting the 1st lens was described, the effectiveness of this invention is 
not limited to this configuration. However, if the 1st lens is used as a plano-convex lens, it will become 
advantageous in respect of cost in the ease of making at the time of the mass production of the 1st lens array. 
This is the same also about the 2nd lens array plate. Moreover, generating of many aberration can be controlled 
by turning the convex of the 1st lens 10 to the parabolic mirror 3 side with the high parallelism of the 
illumination light, and each partial flux of light can be led to opening of the 2nd lens which corresponds 
efficiently. 

[0052] Considering as the configuration which processing of the lens array plate used for the illumination-light 
study equipment of this invention tends to carry out has an advantage by both sides of cost and mass-production 
nature. When processing it especially using the general glass pressing method, it is desirable that it is a 
configuration with little steep level difference section. When each arranges especially the lens which carried out 
eccentricity, and the lens with which each openings differ in the shape of an array, the effect of the level 
difference produced in the lens boundary section poses a bigger problem. On the other hemd, if the lens 
boundary section is enlarged and a level difference is made to ease, since the optical loss in the boundary 
section will increase, there is a problem. 

[0053] ( Drawing 1 1 ) shows an example of the configuration of the 1st lens plate in such a case. However, in 
( drawing 1 1 ), a sectional view [ in / (a), and / in (b) / the A- A' side of (a) ] and (c) are the sectional views in 
the B-B* side of (a). [ the top view of the 1st lens array plate 83 ] The 1st lens array plate 83 forms the 1st 
adjoining lens and the adjoining convex lens side of 81 and 82 in an opposite side, for example, and he is trying 
for the convex lens side of each 1 st lens to tum into both sides by turns about a substrate. 
[0054] When the 1st lens array plate is made such a configuration, there is an advantage that processing of the 
lens boundary section becomes easy. Moreover, since the boundary section can be made small, aperture 
efficiency of a lens array plate can be made high. The configuration of such a lens array plate is effective also 
about the 2nd lens array plate. Since especially the 2nd lens array plate changes the opening configuration of the 
2nd lens respectively and arremges it, bigger effectiveness can be acquired in respect of workability. 
[0055] If it is made a configuration as shows the 2nd lens array plate especially to ( drawing 12 ), big 
effectiveness can be acquired in respect of the workability of a lens array plate. This constitutes the 2nd lens 
array plate 92, using the Fresnel lens to which eccentricity of each was carried out to opening as the 2nd lens 
91. If the 2nd lens 91 is used as a Fresnel lens, it will depend neither on eccentricity nor its opening 
configuration, but the height of the KOBA section can be fixed. Therefore, the outstanding workability can be 
acquired while making very small the non-lens field of the lens boundary section. If the 2nd lens 91 which 
adjoins also in this case is formed in both sides by turns to a substrate, bigger effectiveness will be acquired in 
respect of workability. 

[0056] By the way, it excels in thermal resistance and silicone resin is known as one of the comparatively 
highly transparent resin ingredients. At least, when either is formed using highly treuisparent silicone rubber, 
there is an advantage of the 1st lens array plate used for the illumination-light study equipment of this invention 
or the 2nd lens array plate described below. 

[0057] As stated until now, when it constitutes two or more lenses with which each carries out eccentricity and 
the directions of each eccentricity or eccentricity differ in the shape of an array, the problem that the difficulty 
of processing is high arises. It combines and cost also becomes comparatively high. This poses a big problem 
by the case where the opening configurations of each lens differ. For example, since hot melting glass is used 
when forming by the glass pressing method, the heat-resistant outstanding metal mold is required. Generally, it 
is hard to process a metal mold, so that thermal resistance is high, and cost also becomes high. 
[0058] For this reason, if a lens array plate can be formed using the matrix which consists of a heat-resistant low 
ingredient, there is an advantage fi*om both sides of workability and cost. Generally the raw material of the 
silicone rubber known as a 2 liquid type is liquefied, and since the many can be stiffened in the process under 
ordinary temperature, they are effective. Even when accompanied by heating, it is good at heating before and 
behind 100-degreeC. Moreover, after hardening is extremely stable and thermal resistance and an atmospheric 
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corrosion resistance are also excellent. Specifically, ICE106 and ICE108 of Shin-Etsu Chemical Co., Ltd. can be 
used. KE106 is hardened by the addition reaction and hardens KE108 by the condensation reaction. 
[0059] Thereby, when using a metal mold, it is comparatively cheap and brass excellent also in workability can 
be used. What is necessary is just to galvanize nickel, chromium, etc., when a mirror plane is required of a lens 
side. Moreover, the approach of taking a mold from a pattern and forming a matrix is also effective. For 
example, two or more plano-convex lenses with the opening configuration of the arbitration which carried out 
eccentricity to arbitration can be joined, the pattern of a lens array plate can be prepared, and a matrix can be 
taken by the casting method using a suitable resin ingredient. 

[0060] In any case, the processed matrix can be made to be able to pour in and harden a liquefied silicone 
rubber ingredient, a lens array plate can be formed at the comparatively easy processing method and cheap cost, 
and big effectiveness can be acquired. In this case, it can respond to the mass production of a few lot by 
preparing two or more matrices. 

[0061] In the example described above, the opening configuration of the 1st lens was explained as an 
illuminated field and a similarity configuration. Since this can double with the configuration of an illuminated 
field the cross-section configuration of the flux of light which illuminates an illuminated field, it is effective in 
respect of efficiency for light utilization. However, especially the effectiveness of this invention does not 
depend on the opening configuration of the 1st lens, and it is not necessary to necessarily make it into an 
illuminated field and a similarity configuration. 

[0062] Moreover, the configuration of emitter, concave mirror, 1st lens, 2nd lens, 1st lens array plate, and 2nd 
lens array plate **, a configuration, especially physical relationship, etc. do not need to fill strictly the relation 
described above. You may change suitably so that the light which illuminates an illuminated field may fill the 
predetermined engine performance. The effect of many aberration which gives at least one of either of the 
optical surfaces of the 1st lens and the 2nd lens especially to an aspheric svirface configuration, then the 
illumination light can be reduced, and efficiency for light utilization can be raised further. 
[0063] Especially a lamp does not need to be a metal halide lamp. A halogen lamp, a KISONON lamp, etc. may 
be used for others. However, the metal halide lamp is excellent in luminous efficiency and a color reproduction 
property, while an emitter is large as compared with other lamps. Since the illumination-light study equipment 
of this invention can acquire such bigger effectiveness that the large lamp of an emitter is used, if a metal halide 
lamp is used, it can realize more excellent illumination-light study equipment. 

[0064] Next, the first example at the time of constituting a projection mold display using the illumination-light 
study equipment of this invention is described using ( drawing 13 ). 50 is the same illumination-light study 
equipment as what was shown in ( drawing 1 ). In 51, the twist pneumatic liquid crystal panel of a transparency 
mold and 52 express a projection lens, and 53 expresses a screen. The projection lens 52 uses the projection lens 
of a tele cent rucksack. 

[0065] Illumination-light study equipment 50 illuminates effective viewing-area 51a of a liquid crystal panel 51 
by the illumination light which was brightly excellent in homogeneity based on the above-mentioned operation. 
And since the service area of the 2nd lens array plate 5 can be made small, without enlarging optical loss, the 
angles of convergence of the light which illuiTiinates a liquid crystal pemel 51 are small. For this reason, 
comparatively, using the big projection lens 52 of the f number, it is bright and the outstanding projection image 
of the homogeneity of brightness can be offered. Moreover, the high projection image of contrast can be 
realized, without being influenced not much of the angle-of- visibility property of a liquid crystal panel 51, since 
the angles of convergence of the illumination light are small. Consequently, the projection mold display which 
excelled [ high definition ] in efficiency for light utilization can be realized, and there is very big effectiveness. 
[0066] A concrete numeric value is mentioned and the effectiveness in one example of the following, the 
illumination-light study equipment of this invention used and described, and a projection mold display is 
explained. 

[0067] Effective viewing areas are 80mm of diagonal length, and an aspect ratio 4:3, using an active-matrix- 
type twist NEMATEKKU liquid crystal psinel as a liquid crystal panel 51. The number of partitions N of 
illumination-light study equipment 50 set to 18, and set the scale factor M to 3.2. Using the thing of 250W, the 
effective length dL of an emitter 2 is about 6mm, a metal halide lamp 1 is about 3mm, and, as for the effective 
size dW, the parabolic mirror 3 used the thing with a focal distance [ of 12mm ], and an outgoing radiation 
opening diameter of 100mm. 
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[0068] The 1st lens 10 was used as 25mm of vertical angles, and rectangle opening of an aspect ratio 4:3, and 
formed the 1st lens array plate 4 based on the example of a configuration shown in ( drawing 2 ). Moreover, the 
spacing XI of the 1 st lens array plate 4 2ind the 2nd lens array plate 5 was set to about 280nmi, and the focal 
distance Fl of the 1st lens 10 set [ the spacing X2 of about 90mm, the 2nd lens array plate 5, and a liquid crystal 
panel 51 ] altogether the focal distance F2 of 90mm and the 2nd lens 15 to 67mm. 

[0069] Forming the 2nd lens array plate 5 based on the example of a configuration shown in ( drawing 3 ), the 
2nd lens 15 gave the opening length of (Table 1) about what was expressed with a' - r*, respectively. However, it 
is horizontally equivalent to the longitudinal direction of a liquid crystal panel 51, and perpendicularly 
equivalent to the lengthwise direction of a liquid crystal panel 51. 
[0070] 
[Table 1] 

m 2 \^ ^ xmn^<D^mm 



% 2 u- JB 


7K ¥ ISJ gfl □ S 


H d 7i fSj □ g 


a ' , c ■ , p ■ , r ' 


I 0 nn 


1 0 mm 


b. • . q • 


6 IHBl 


1 2 mm 


d • . g • . 1 ■ . 0 • 


1 2 mm 


1 0 mm 


e ■ , f ' , m ■ , n ' 


2 0 mm 


1 7 mm 


h • , K • 


1 1 mm 


1 2 mn 


i ' . j ' 


2 3 mm 


1 2 mm 



[0071] According to the above configuration, the radius of the circle in which opening of the 2nd lens array 
plate 5 is inscribed was set to 35mm, and the illuminance of a maximum of 2,500,000 Ix was measured by the 
illumination light of about 14 maximum angles of convergence on the liquid crystal panel 51 . Next, the place 
and the maximum illuminance of about 1000 Ix which measured the brightness of the projection image on the 
40 inches screen 53 were obtained using the thing equivalent to F4 as a projection lens 52. To coincidence, the 
homogeneity of brightness was very good, and the illuminance ratio of the darkest place and a bright place was 
about 60%. 

[0072] In order to carry out comparison verification of the effectiveness of this invention with the former, the 
2nd lens array plate 60 shown in ( drawing 14 ) was constituted. The 2nd lens 61 is the same opening 
configuration altogether with the 1st lens 10, and was concretely made into the rectangle of 25mm of vertical 
angles, and an aspect ratio 4:3. In addition, it arranged by the same technique as the 1st lens 10. With the 
configuration same as a 1st lens array plate corresponding to this as what was shown in ( drawing 2 ), 
eccentricity of the 1 st lens was carried out respectively, and there is and it carried out the thing configuration. 
[ no ] However, the focal distance of each lens was not changed, but eccentricity of the 2nd lens 61 was suitably 
carried out so that each partial flux of light might be made to superimpose effectively. The same experiment 
was conducted using two lens array plates described above, the same lamp, the same parabolic mirror, and the 
same liquid crystal panel. 

[0073] As for those with 45mm, and the maximum angles of convergence of the illumination light, in the 2nd 
lens array plate 60 shown in ( drawing 10 ), the radius of the circle in which opening is inscribed spread to 
about 1 8 degrees, the case where an illuminance is measured using the whole of this illumination light — a 
liquid crystal panel 51 top — 2,300,000 ~ the illuminance of Ix(es) was obtained. Moreover, as a result of 
observing the emitter image 62 on the 2nd lens array plate 60, loss of light had generated more greatly than 
opening of the 2nd corresponding lens 61 some emitter images 62 located near the main optical axis 7. The 
observation result of the emitter image 62 is typically added to ( drawing 10 R> 0). 

[0074] On the other hand, the place and the maximum illuminance which measured the brightness on the 40 
inches screen 53 using the projection lens of F three-phase-circuit this were about 9000 Ix. Furthermore, when a 
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projection lens equivalent to the F4 [ same ] as **♦* was used, the maximum illuminance fell up to about 6000 
Ix(es). 

[0075] From the result described above, the illumination-light study equipment of this invention had small 
angles of convergence in it being also at high efficiency for light utilization, and it has checked forming the 
illumination light excellent in the homogeneity of brightness. Moreover, the projection mold display of this 
invention has checked that the projection image excellent in the homogeneity of brightness and brightness could 
be offered, without generating optical loss not much, even if it was the case where the big projection lens of an 
F value was used. In addition, when a liquid crystal panel was used as a light valve and the projection lens of F4 
was used as compared with the projection lens of F3, that the high display of contrast is realizable has checked 
from the feeling evaluation of **. 

[0076] Next, other examples of the projection mold display of this invention are described. ( Drawing 1 5 ) is an 
example of a configuration in the case of realizing a full color projection mold display using the liquid crystal 
panels 101, 102, and 103 of three sheets corresponding to the three primary colors of R, G, and B. It consists of 
a metal halide lamp 1, a parabolic mirror 3, the 1st lens array plate 4, the 2nd lens array plate 5, a cold mirror 
104, the UV-IR cut-off filter 105, the color-separation dichroic mirrors 106 and 108, the FIRUDO lenses 113, 
1 14, and 115, liquid crystal panels 101, 102, and 103, color composition dichroic mirrors 109 and 110, cuff 
mirrors 107 and 111, and a projection lens 112. The lamp 1, the parabolic mirror 3, the 1st lens array plate 4, 
and the 2nd lens array plate 5 are the same as that of what was shown in ( drawing 1 ). 

[0077] A cold mirror 104 and the UV-IR cut-off filter 105 are used in order to remove an unnecessary heat ray 
and ultraviolet rays from the illumination light. The color-separation dichroic mirrors 106 and 108 design a light 
reflex property suitably that much, and decompose the illumination light into the three primary colors of R, G, 
and B. The decomposed illumination light in three primary colors illuminates the liquid crystal panels 101, 102, 
and 103 driven with the video signal corresponding to R, G, and B, respectively. Liquid crystal panels 101 and 
102 and the optical image of R, G, and B made on 103 are compounded with the color composition dichroic 
mirrors 109 and 110, and expansion projection of the color picture is carried out on a screen with the projection 
lens 1 12. The field lenses 113, 1 14, and 115 are used in order to make the illumination light reach effectively in 
the entrance pupil of the projection lens 112. 

[0078] Also in the configuration shown in ( drawing 15 ), the illumination-light study equipment of this 
invention can realize the illumination light which excelled [ efficiency for light utilization / high ] in 
homogeneity, and since the angles of convergence of the illumination light are small, the big projection lens of 
an F value can be used for it, £ind very big effectiveness is acquired. As a result, it is bright and the compact 
projection mold display with which the high-definition projection image excellent in homogeneity is obtained 
can be realized. 

[0079] Moreover, the configuration shown in ( drawing 15 ) shows the configuration which can make the same 
each of three optical path lengths to liquid crystal panels 101, 102, and 103 from the 2nd lens array plate 5. 
Since this can all illuminate the liquid crystal panel of three sheets corresponding to the three primary colors on 
the same conditions using one Isimp, one concaye mirror, the one 1 st lens array plate, and the one 2nd lens array 
plate, when performing the display excellent in the homogeneity of brightness and a color, it is excellent. 
Moreover, there is an advantage which can lessen the nxunber of components of the light source section. 
[0080] The projection mold display of a configuration of being shown in ( drawing 15 ) can secure spacing 
which arranges a cold mirror 104 in the optical path between the 1st lens array plate 4 and the 2nd lens array 
plate 5, and can also consider it as the configuration shown in ( drawing 16 ). It can be made a thereby more 
compact projection mold display. 

[0081] By the way, when it considers as the configuration shown in ( drawing 16 ), bigger effectiveness can be 
acquired by performing the device described below. The example of the projection mold display in such a case 
is shown in ( drawing 17 ). The configuration shown in ( drawing 17 ) has added concave lenses 121 and 122 
into the optical path of the 2nd lens array plate 5 of a configuration of being shown in ( drawing 16 ), and liquid 
crystal panels 101, 102, and 103. The reason is explained. 

[0082] The optical path length between the 2nd lens array plate 5 and liquid crystal panels 101, 102, and 103 is 
decided from spacing which can arrange any two sheets, dichroic mirrors 106 and 108 or the clinch mirror 107. 
Since a set will become large if the optical path length is lengthened beyond the need, there is a problem. On the 
other hand, the fixed optical path length who arranges a cold mirror 104 is preferably required between the 1st 
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lens array plate 4 and the 2nd lens array plate 5. Consequently, fixed constraint is produced in the similitude 
ratio M of the opening configuration of the 1st lens, and the effective viewing area of a liquid crystal panel, i.e., 
the scale factor of the 2nd lens. 

[0083] If it transposes to the configuration of ( drawing 4 ), it explains and the optical path lengths XI and X2 
will be decided, a scale factor M will be restrained as the optical path lengths' XI and X2 ratio. On the other 
hand, since a compact set is unrealizable if only opening of a concave mirror 3 is enlarged not much, the 
number of partitions N is restrained from constraint of the opening dimension of the 1st lens. Since it is 
necessary to enlarge the number of partitions N to some extent in order to acquire the homogeneity of 
brightness, that the number of partitions N receives constraint poses a big problem. 

[0084] On the other hand, if concave lenses 121 and 122 are used, the number of partitions N can be enlarged as 
compared with the case where it does not use. This is because the principal point location by the side of 
incidence can be moved to the 1st lens 10 side by adding a concave lens to a liquid crystal panel side fi-om the 
2nd lens as compared with the case where it does not add. That is, if it transposes to the configuration of 
( drawing 4 ) and explains, it will be short in the optical path length XI equivalent, and the optical path length 
X2 can be lengthened. Consequently, compact projection optical equipment can be realized, without spoiling 
the brightness homogeneity of a projection image not much. 

[0085] Although the projection optical equipment of each example described above explained the example 
which used the liquid crystal panel as a light valve, the same effectiveness can be acquired if it is the component 
which can modulate the illumination light spatially, moreover — and ( drawing 15 ) ( drawing 16 R> 6) — and 
( drawing 17 ) especially each example of the shown projection mold display may be a different configuration 
within limits which do not limit the effectiveness of this invention only to the explained configuration, and do 
not spoil the effectiveness of this invention. 

[0086] Also in which example described above, the illumination-light study equipment of this invention is 
excellent in brightness homogeneity with high efficiency for light utilization, and can obtain the illumination 
light with small angles of convergence. Furthermore, when a projection mold indicating equipment is 
constituted using the illumination-light study equipment of this invention, even if it combines with the big 
projection lens of the f number, it can be bright, the compact projection mold indicating equipment excellent in 
brightness homogeneity can be realized, and very big effectiveness can be acquired. 

[0087] Moreover ( drawing 1 ), the effectiveness of this invention in the 1st example used and described is so 
large that the emitter of the lamp to be used is large, and when especially a metal halide lamp is used, very big 
effectiveness can be realized. 
[0088] 

[Effect of the Invention] As stated above, the illumination-light study equipment of this invention can offer the 
lighting which was excellent in the homogeneity of brightness with high efficiency for light utilization, without 
enlarging the angles of convergence of the illumination light to an illuminated field. Furthermore, if a projection 
mold display is constituted using the illumination-light study equipment of this invention, it is bright and the 
compact equipment .which presents>the projection image excellent in the homogeneity of brightness can be 
realized. ,u 

[Translation done.] 
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* NOTICES * 

JPO emd NCZPI are not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



3 W^^'^^S. 

5 S&2u>:C7L/-<« 



6 

7 ±yt^ 

15 *2u>>C 




[Drawing 3^^ 




[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



11/21/2005 



THIS PAGE BLANK (usptp 



JP,05-346557,A [DRAWINGS] 



Page 2 of? 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/21/2005 



THIS PAGE BUNK (usm 



Pages of? 




[Drawing 9] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/21 /2005 



^IS PAGE BLANK 



(USPTO 



JP,05-346557.A [DRAWINGS] 



Page 4 of 7 




[Drawing 12 ] 
9/ 




[Drawing 10] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/21/2005 



THIS PAGE BUNK (USPTC 




http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web cgi_ejje 1 1/21/2005 



THIS PAGE BLANK (usfto) 



JP,05-346557,A [DRAWINGS] 



Page 6 of? 




4 10 



[Drawing 17] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/21/2005 



THIS PAGE BUNK (uspto) 



JP,05-346557,A [DRAWINGS] Page 7 of 7 




4 !0 



[Drawing 18] 

202 




[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web__cgi_ejje 11/21 /2005 



THIS PAGE BLANK (uspto) 



(i9)B*Bim/F (J p) (12) & ^ ^ % (A) cmnrntam^i^^w 

^NfM^B -346557 

(43)5>|flB. ^fig 5^0993)12^278 

(5i)ihtci.» mTsmn jtp^ss*-^ f i msm^mm 

G O 2B 27/00 \ V 912d-2K 

-G0 2F 1/13 5 0 5 7348-2K 



i»*3l<75jgjl8(:i: 18 H) 



.(20ajJS»^ 
(22)JtffiB: 



!Ha¥4-311736 ^ 
¥fiS;4^a992)11^2bB. 



(31) ^i$fe^5R»^ • ii#SW-76694 

(32) 1S5feBi ¥4(1992)3:^318 

(33) «5feti±5iH B* ( J P). 



(71) ajlSX 000005821 

(72) fl?8^ ffl-* 1 



...(54) i^oi^m mm^Mt^i3.!^mf'>.tiS!M^^^M 



XT vf. 4*5^,1 ix-vxi 0 1 ln^rog|5^^^*:^c^^flJ■r 
.tctc :m'2 v>'X 1 5 itMlt^-t^m 1- u-^-X 1 0 ©M 



•JL 

■ V 



5? v. 



— CVJ o "O. 





«gB5P5-346557 ' 



1 

VXT U-f H^tu(wAtt-r5^^cDg|5^J-^^tD#^ 
MP^Ili|E±t:i'gaLTSfi-yrLJ6. ffflE^ 2 ^vXc7?# 
•« :i *i b ic Alt -r ^ a ^SFBrJ^^mcD* Hxm L fcW S 
J;'9t>:*:#*§gPSr*L> tulS^2 wvXO^-^ ^r^S 
^iirTSa^iJ LbuIS^ 2 i/ vXt W 5 

[if*fl|2l Bi ^vX^c:o^^X'S•A(0MDt'C^^:^)fe 

t>— gp«|g2 ^>'X^^:o^,^-r: \ 
®ig5$H*S:*:#^^t>-(D^^miE^2 v^^X<^;fr^MPffi 

[ff*«3] ^^^©fiii: UTiaffim*^6>J5S;t). 
^(D9M-)5n h ttffH^^^^<D^*l!lSrB&ID-:^l6] i: i" 5 

[f»*«4] ^1 uvXf4(2,ffiSrAlt{M»c:[6]»tfcspflU' 
VXT'feSit*:^ 1 

[If ^« 51^1 U VX* fcttH^ 2 ^i^XO/>)fc < i t> 
«, 

[fi*5 6 ] ^ 1 u>x<73eg p nmm(omm^m(Dm 

im^^7] mi ^::/XTW im2 ^>'XTW<0|!g 
1 BS«©fi8W^#^{to 

U^^X^-^feTC^^tCiS^lJUfcMl UVXTW 
Buia^l WXi:3EtSr?^i1-^^©m2 WVXSr-^fe 

pa5j£#-x?^^^:5>^:^^ft'biix^*Lje). mmm2u 

UVXT W^fcf±H(rfB||2 U>'XTU'<'<?DI,^-fn*^l 



2 

[ff*3j 1 0 ] |g 1 ui^X%fz.\-m2 U'>'X©^>^i< i: 
[if*«i 1 1 U'>-XoDMPttBifSroWe^^ii&o 

i^<?3|ll V'V'XSr-^feTE^fttCia^JLfcBl U-:^XT W 
10 mrlS^l ^^-XiSt=^f£t-«ifetDm2 i^vX^Sr-fSic 
Tcttlcga^iJ Lfcm 2 UVXT h ^*tx. buISM 1 ^ 

PgB3ft^f-CS|gg|5^^^*:?r*'bilX*:*U*. 81112^2 u 

'f'(4=S-.**S7U^/n^vX-cfc2>||2 f^^Xjiife^sr 

[it*3X 1 3] m.2>->-XTU--l'«m2 L<>-X^^i-7 
20 i/^^^/n^vXSSrS^gOMffilCB&SSi-ffMUfcl^c^X 

m<^m 1 v-vxsr-jsfeit^tcie^ij Ltz.m i ^v-xt w-i' 

i:. f&IEIBl W'>'Xi:JifSr/i-t-^^<D^2 u^-XSrHii^ 
5£^{::iB?iJ Lfc^ 2 Wi^XT t Sr{i;t. mJlEU 1 u 

laSr^^t^f-^^Wi-S i:*fc:*fJC&i-5t«FlBB 2 uvXroM 
Pa5ia^T-S®gl5^>^;*Srft't)i|X*ii:Li5. 1915^2 1- 
30 vXTU"i'f±:iii,{:iAMi-5«^rof|5:»-^^(D#^SrlS 
WJJIi^iiei'ga LTaM-a: <i 1 1> mrlH^ 3 

uvXTu-Y*fcf4fttrfE||2 ^>'XT^"1'K)V^•f^^/i»l 

m<omi ^VX?r-^>C7u4^f^gHJiJLfcmi U-V-XTW 
Miami u-VXi:*i-Sr/£-r«^c.m2 Ui^XSr-jik 
5c4^lcia^J Ufcm 2 u-i^XT i , '>/i <thl-o<o 

vxT w fimiBa?t¥©s:aiit Ltcm-^^^mm<D 

Pffl5jff«-eStKSl$4J-5fe*ilrSti|Jl*-B:.L«>. ^150 2 U 

VXT l^-r «m{-Alt-r^^l^co§|5^>3rt^(D:&* Srtfr 

Mffi;^ ^ y - >Jbfc*^{cpja-er l«>, Mfam 2 wx 

50 WfffiJ:!? fc:*:#;icBaPSr*L, tuism2 u^XcD^^^ 



#5.-346557 



(3) 



-2i:5p^»;iiS5)J Ufc^ 1 \y>'?<T u^ t ; tfiiEm i i/^' 
2 Ui^XTW i:. ttrlB^ 2.1^^X7 U-f*^bmiti-5. 

\z^p\-ti>.t ^ MfB^ ,2 u >:X0 M D §655^ 

:. [|I*JS-1;'8.1 «2 V>'X7r W"f*?'fe3tfe©^'1' h/'^^l' 

.. ■ ■ - •■'■..•■•-"!.■■ ).•.'■•>• ' 

' 'So .-.V •■ :• I- -.^ v'n;"'- ' -i 



4 

[0 0041 t¥5l5fflt^^nTUN5fiSBJ3t^^e®-«»Ji: 
LTIM]c5^^fi8BJ^#^e>65.fe5^ (Ell 8) (c;i(DJ: 

^^mm%^mm<Dmmi^^-t. 3E*c, 7:^7'2 o i 

3tW 2.9 4 tr¥tf ^ci^^^Ra.|^)t 2 0 5 Sr?^^ LT, 
10 0^0 5.1 Mx.ff, 7>'.:^2'0 ^?/w^ 7 K 

[0 00 61 r <^ i 5 'tcoDB^sifiSPjjt^^attv wm 

m2 0 2©^^^^;eiSfSv^flJ-^v6?.*?5Sffi. . ^tt 2 0 4 

'^^(Dtft^mmim < . mm^^mm 2 o e <Dm^ ^ tf ^ 

Sr*ti5[$-l3-5fc«).; i^fi?,PJ|M^2 0:6 ©5^^ $ < 
[ 0 0 0 7 1 . mm^<7^m^ 

. t LT 1^ VXT v-r Srffi V Vt" W-:^' t Pf tfix 
5«fifc;6S^b.*VT*St), fi^;trf> (l^^iiBS 4 3 - 5 0 8 9 

■§-4in». iRFM% 3 - 1. 1 1 8;o'6 ^ukmnt^ijio m 1 

[0.00 8 ] . m 1 9 ) . iCTf^-f^mm^^^mi-iis m i 
8 \:27iK\-it\sQmm.^m^mmm\tjm i u^i^xr u 

4g.2 21'; ' M 2 W'i^XT U'^' tS 2 2 2.. B 3' VX 2 
2 3 UTV>5i ^ 1 l/VX7^.WS.2 2 1 f*. ^ 

Uir<X;2-2 4Sr-i!i:7c*4twE^JW:"C^»^"t-'5. 
^2 U>'Xr,W'-<*g'2,2 2 t5^«»?:,. «lg:<^02 Ui^X 
. 2-2 5^.:i:1^7i^\CUm.\^xm^i-^o.'^l.^>-^Tl^ 
-l'tS2-2-l fi. IH]ffiiit2 0 2d>Pj|±JMi:'5.BJ.5'$tP^<D 
±^^Am-^M^;^-m 1 i^>^.22.4.tW<Q^^%M 

•XT- Vrf^E? 2.-5 \zX0.^mmmi^2i:O-6\t.xm?^\zB. 
m^ix. ^3,U:.:^X>2;2:3';i5;iix$raf;*.-&5.cDT?. 
••■5-$*Sl-i|40B<'"'fiS§«.Srll.m-C.t5. : . 

;>. [••0 0.0.9 l> ; . ; ■ .. 




50' 



H IH¥ 5-346557' 



5 

IH]Eil2 0 2lCj;!5Slt$tT.T^l Ix-vXT W« 

2 2 1 {eiAlt m 2 l/VXT V-r^ 2 2 2 {'SUSi- 

[0011] t :i6T\ ^2 U'i^XTW-'1'*g2 2 2±lC 
tts IiaB^2 0 2 t^l W>'X2 2 4\ZX'0. ?B^i^2 

0 3(DmW:^^JB^^fl^o ^2 UVX2 2 5© 

ma^v^^^mm^Mi^L^ti^t. mmmmi^2 o e 
Km^\z^m^i^l^£^^tft7!lm± \^x%m^A^^± mm 

[0012] itl.l;i*fb. m2 V>'XTU"l't52 2 2± 

1 5 0W~2-5 0Wti^®v-3 — bT— iJ^iJ^'f T'-e— Jg: 
Jc:5~l 0Bim^BS(D^^fl:ft-Cfc5. ;<;?>'Wn'7-Y K7 

[00131 )t«^<Sr#:J^^-1i:5fc«)l;i. )t#?^ 

[0 0 14] mm%<DM'¥-^ii^i^^<ti:^t. 9^ h^< 

F-^v/^— 5v^S^ ^>^XSrffi^^T*3t-f-^;^^5^5 

[ 0 0 1 51 Mt-. ii^#tt^SrfiJffli--5 7-i' h/Vvy , 

«^ T? ^ S u- i^XO F i^/^- Id ttaUi^iiS -5 , 
[0 0 161 

1 W^-XTW ftrlEiei V^^^XirJ^&fi-f-:^^®^ 

2 w->'XSrZ:^5t^fttrie^iJb:rcm2 i^^-Xt ^: 

ttrlB^l u-V-XTWfiSulB^iJfe^SSrtWtbifc^ 

fe. BfflE^ 2 1^:^X7- W{4itt{'AM-r5^|gCOgP5> 



(4) 

[0 0 17] MJC. ^^BjOMPJTt^gStt^'f 
[0 0 18] 

10 i/XT vtcm-iftMii. m 1 u vxi m^cD 

[0 0 19] ^i:};:, ^i i-iy7^^Vim\.fm.W<^n^% 
m2u:y:XTu^ ±(Dnit-'t^M2u>-X}iZA¥- 
-t-S, :S2 WVXTWtt^SccD^5^^m&4fefliPJtMiic 

XTV-Tfi, >>;fc< t t-^<D^2VyX(DMPff^4^5r 
<Om2 ^>'X^COV^T. MJCS-t-SUl V'>'X(DHP4''ij. 

i-?>MD?l^4^t<D^2 WXT W=^«^i-So ^tHZX 
L+^^;^iM P <SrJi^ b/^ d5 e>> ^ 2 Wi^XT W P 
[ 0 0 2 0 1 -^r©^*. *^l^(DfigBJ^*S«f±. ffitt 

[0 0 2 1] 

immm] E]ffiS:#fi?,b''i;ise>;4^^B^®;i.<*:^J(c 

[0 0 2 2] (HI) tt*^PJ©BSPJ3fc^^B<D^— CO 

2 3 i-il^l^mm. 4 ttm 1 l^VXT 

40 5tt||2 IxvXT Wtg. 6tt1SfilMSI«Tfc5. 

7 »±R?,PJ)t^^fi<D±5t!Wl-Cfc 9 ^ I8^*|s2 *>fe. ^1 
U^'XT l^'im4<D^?^mi^(0'p't''4 a i:^2 l^vXT 

6 a.J::iS5» b^ i^tt 7 i: iSji&ffiiK 3 coHte^f 

f};iiiif±-ifc bTVN5„ ^fise^^igc 6 f±. mtt£m^^<^ 

[00 2 31 -jKJd, :?/W>7'l' yyl^z^HiPim^ 

. W7©:^[fi]-Sr— ^ofi'il>ttii:ife®^.3 <7);*„^s 
so ^}c:te«bTVv:5, tSoT. H 1 u>'XT W«4 



5-346557- 



(5) 



8 



^ 3 <r>mM.t^ him ^Mciftii^^m ? t ^m^MH- 

2), 

[0 0 2 4] (02) tC. m w:^XTWfe4©«!fife 

(D|E-g-«, ^5£g-r'5^2V>'XTU-l'«5©«^Mi:CO 
j*t*&Bi#S:.^i-. .m i':>Xi.o«^-Cipiau':^X-c*> 

[0.0 2 5] m UVX.l 0OMPt*-t-'<Tll|— Jl^i^fC 

3i>.*)> T:^^i^ V)icA : znVsMmu-T^h^^ • 
0g;tffNT S C©T Vpi«lS:^*.:r5®S^*^vi'SrfiSW 

^ 5 c, . is.i • Kvx 1 0 f4. WL^mm^i^h m^^i>% 

.(D*-L->4 a ttv .1.8j@<pB l.^XX,l- O.;65;rt^i-5RO. 
X. 'mH U-VXcDij^m^^J-fmN^ lilcfiSfl^tS^©^ 1 ^ 

5lffi-t-5i ■ , ■;■ . . .' 
' [ o;o..2 6 1 . (I21..3 ) \z., %2 w:^X7:k^ <om^ 
©— 0!ISr^i-. ^1 u-v-Xi 0 tl^fgcoi 8<e©^2 
'::xXl.5 4:^^.^,-a:Tffi?iJLTl/v5- |2H^3(0:a;' ~r * 
.©IS-^ii:. •. (1212) Jd.SjUfc^'l 0 tcoMicSM 

!fi^?&^^irw.ll 2 l^xX l 5 u>'Xt 

. l.a.O 2..7 ] ,va-b(D«^=£r.^*,x. .;*:m§^<^.fi?-P^^^iS-. 
5, S!t«)®^3 rd:|83t;(*f-2*v^ijc#f§JxS3tSr^^U. : • 

m-i ^:^X7' u.^«4»c:A*tL'fc#-^*»4> l- 

, lH5^)-.)t*<&M^£:-t:i5B 2 U'^'X 1 .5 COM D tuf;;^ < , 

•fclR3lC:$**-.'.- ../•.•; ••v. ' .. . . i. -. ... ::: 

i f:0-0.2-8] ^2 l^i^Xl^5^4,.mi-5^^^^3t^S^aS.• 
Tfi®$-B:^;- ^ rwX l 0.cDPD^®fi?..l^fi«6 i:i 
1 0 0 2 9 l^'*%M«>P8g!3t#igf f4, VPJ'5;^^tp 



1 0 0 3 p ) 7 >7'©tg^m;^j!S::*:t < 1-5 r t 
1 1<>'X7 l^r «.4 (CAM L. ^.2 U- VXT ^-Y tS 5 Ij: 

sii^-rs, m-^.x. % 2 uvxT u-r*E 5 K.i&ni>%<o 

X, f$2 V>X 1 .5_<D^A g Sr■?:^^.$:ilia■t-5§|5^)■ 
[00 3 1 1 — :fr,;;^;2. l<;f'X l. 5 0'S->ir</:)MP Srict 

< 1-,5 i ^ 2 i<i<:XT.M-i^ « 5 ^ffl^gj^s;*:^ < 

?o F :^ $ faWm ^ i<X t,«L;^-g-*?#,5 iJJv® *s 

■ "• 5 o . : .1 
. [,0,0 ;3 2] wtutc:ML. (1213). tC^1-||2 U^-XT 

.< iSV;'i3t*Jffli^*Sr.|imt?#.'5l| 2 Vi^X 1 5.<^>#^ O 
M P Jl?4«<7)-M t 5> ©E?ijO-^J Srli« UT t ^ 5 o • 

: ?f>}tt'^i:/<c5. -t^ij-O. .^2 u^'Xi 5(^#AroPPSr 
30 -i-5^JieiaPSr-^;t5:wt*sx-#5. Z:.<om^, - %^lh(0 

■' ' ■ mmwi^if ?^#ir:t.-c-t-ii>-?f jTiroM p \:z^m^^7cx 

(t^^$-&TiE3?iJ #2 ki^.XTi u-f .^.S (D.^*^mm 

[0.0 3,3] -tWife*., ^m^-l^^£.h^1t.m2.Ul^:^l 
5|(D=S-«r <0 WP f*. (^M P $rali©-1-5.y^-f tu©§|5^ 

■:, 2;^>'XT :V.-l';5fO*i!§b|g:SESr>J.>${<^;T?t.59 %m 

■40,- *^JI^fi)t;-C.#:5c it^.o.-C, *l§.!g,coR8?g3t#^ef4. ^ 

:mxW^^X^-,7^^.Xi^-^tm^'^M:^:^h1^^^ 
• [■■0 0'3;4»] ^t2a(',(ig4) ^.fflv:^^2. H'>'X«>BSP»- 

ol>T«JE-t-5o (I2l4).:«<,#l?V^l,Mi^Xl 0 f 
. . "2 t^h.. /Jfc#I.Eiit>3 . .^-lik^X.l^O^ f V H 2-u:^X 1 

■ - ^gy^^UXM^^yJ^^ a'M^''-'^^ ' ' ' 
. ... ..y«.;0'0-j3.-5.j :m^^^^^f^m^^^^''C.-'^^} 



^ia2p5-346557 - 



9 

ui^xi 0 i <r>mM.mm-^¥ \ . m2ui^^i 5 f <d 

«,^CS6ft^F 2. mi ^-i/Xl 0 f i||2 WXl 5 
f ' ©3E^tt7 (dffiofcSggt^rX 1 . H 2 UVX 1 5 
f ' t^mmmi$. 6 W^^tt 7 tcS o fcggfiSr X 2 t *5 

<. isc^m^3<o^M2 id^feastu. V'vxi o 

f <0|aptfi.iL>2 2. ^2 5 f ' <Dma^'L-2 3 

«g UTV^.5W'VX?S®«li]^*ft2 5 ti-^, fc 
;^L. ^1 W-VXl 0 f U^-Xl 5 f ' IS<^ffi|& 

?t$A2 5 a t^3t«i7©/ii-:^. :^2 WVXl 5 f ' i: 
^mmmi^ 6 W(D«tb^tt 2 5 b i 7 (DTi-r^ft , 

[4v^■r^^^>/^$V^^:*'teb. i^vXl O f i:m2 
^'Xl 5 f ' <DMib3tl*2 5 a :il2 W 

XI 5 f ' i:^RSI^®^6FfloMg]^$4 2 5 bfei^Sofc 
*^(±. ^tu-ftb, XI. X2 2r^LV^t^/i-r, 
[0 0 3 6] ^1 Ui^Xl O f W^^EgfitF lf±. X 1 

)ttt7 ir^fflw® iVvXl 0 f lcAltLfc^(i> m2 
lx>'Xl 5 f ; ±-e1iJ|b^tti2 5 i:35ip2)o . Jfe 

#)ffi^3 tmi wv-xi o:f ©fi!i#»;iJ;?). m2 uvX- 
1 5 f • ±tC5g3t«£2©|||fe2 6*sm^tv5. ^2 U 
VX 1 5 f ' tt^ 1 l/VX 1 0 f ±<0^^ 2 7 (??^^ 2 

?««*Sc6 i:m l^i^Xl 0 f ©giPtOffimd^fe^* 
!? , X 1 t X 2 cDJt{C*3 i-t^ b < 5, 
[0 0 3 7] ^1 UVXl 0 f tt. ^2 V>i^Xl 5 f ' 
COM a 't',!^ 2 3 2 2 6 ^Ji^j^ 

02UVXl5f' ttm P-VXl 0 f (D§gP't''ij>2 2 

iJiWSbSo uv-Xi o f t«2 uvXi 

WX 1 O f '<D|Hlte^t^tt<D5S*±fcM"2 l^^^X 1 5 
f ' P 2 3 *steBi-?) J; 5 B i i-i^X i o 
f Srii'O^^-So II 2 UVX 1 5 f ' coft*^''^?:^ 1 
l^V-Xl 0 f ©MP■^.L^2 2 i:^R?,PJ^^6©^''il>2 4 
Srife-SJiij!&±fc{tfti-5 J: 5 ^2 wvX i 5 f ' Sr 

[0 0 3 8] U±.(Dm^7!)-tb. 02 U'^Xl 5 f ' <OM 
P tCUtSf L-T^Jtft: 2 COH^ 2 6 *S/Jv^ ntlti. fSl^ 
:>X1 O f i:02 ui^Xl 5 f ' Sraliii-5lf65>3tm»c 

Xl 0 ;ei5f^5^)ti*:2 <D|l^(O:;*:#$^|^ b;64ci-tu 

tf. =s-<r(D^2 wvxi 5(DBgp?^il^Sr«^«cco^!?'^ev^iei^' 

[0 0 3 9] (Els) tt01 W-vXTU-rte4±<0*g 
\^X\>^^Bl W-i^Xl 0 f <^?^5::^-t-o 01 U-VXl 0 
f©A$HSr. Bap4''ij>2 2©±^$4 7fc*H-2)ft^i: 

(04) l^tcHl/T^-f-^S^ Xlr, 01W->'XTW«4± 



10 

u^'Xi 0 f twOV^T:^i^Ufi-?r«iS$H:^[P]-efe5„ 
[0 0 4 0] (me) f±02 V>'XTV"1'«5±©^S 
LTV''502 W^-Xl S f • ©^i. ^ClJC-f^bixS^ 
^ft:^2 6 I (D-m-^Tf^-r. 01 ^i^XTW^4±T' 
;£ftb^::^|n]Ui: V5r0 2 WVXT WSSiic^LT 
%x:5o ^%W-U2 6 f coft$:frrS]d L' «:02 u^-X 

(Dfg^dL' /dLSrKL. *$*|pJ<?D^^d W /d 
WSrKWi:i--5o 

[0 0 4 11 (in?) tt. 02 UVXTWtE5±f'f^ 
. fe!h.?)-r-<T©^^*^2 ecDlt^SrSSOL-^c^mo- 
^iilSr^-ro ^%{^^2&<D±^^\i^. m-r50iL-v 
X 1 0 ds±3t«i 7 <DT&.m\^ms.-t^ vs. 

[004 2] (1218) tt. 01 U'VXl OCOSSHt^ 

[0 0 4 3] tr^-C. (I114) }c:t5(,^THd5+^J-lo:/h 
^ < ^^tt 7 (O5£^Jc:0 1 i/vXl 0 tifih^m-^. ^ 

[0044] £A JiO r t d>^. 0 1 w vX©S $H*S:*c 
t < /^•5l5^m-r-502 u-i/X±©^3t{^^(7?ffiatt 

-r-50 1 uvX*s^3tttiJ: OSIix-C^tlg-f-S t<DI5if0 

[0 0 4 51 02WX<7)#^©MP?g*^ 

40 jc£;i-501 UVXl O<DK$H;^|5:^#V^t><D^^if02 w 
i/Xl 5C0liPffii»^4^$< LXt. ^^to02 UVX 
1 5timi-5«-> (0^3tfls:^2 etcMLifi^S+^J^'^i^ 
P Sr?l<*-e#5o JJPxT. «iiJ^tf02 I^VXI 5<O^M 

v^SW©RIS^Sf5£fl^i1-2) J: 5 J-ia^iJi-Ji«x 0 2 
XTW^5©#^|S^?^/h$<i-5rt;65Tt5o ^ 

so [0 04 6]fcfcL, (0 7) tc^-t-02 UVXTl^-f 
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tE5«9|lt6fiaj»C*JV^-C. e' . f • . m' . n' 

*^b#/r O^^tii^^ 2 6 m L.TitJ«^£A±IC:^# 1/ ^M P 

^\>\ 

10 0 4 7 1 :/f.^m<r>mm^mm.<Df^-(ommm\^is 

Hi I^VXI 0" t02Vi^Xl 5' Ott^, il ' 

1 5' <0^^<Dmu^^^\^Wihi^. -tixe>Sr*SE$- 

[0 0 4 8] (Ell O) tt. ^3t^2*^fe;»:tt$^^5^ 
Sr^^u-vX? 2i:^SiK7 3S^ffil/^T»)t-r5^© 
n-mm-^TT^ir. -m^. ^^tw-^-X? 2*SjE5£*#Sr+ 20 

tSc t ^?t{*:2d»t3j{cit$tb^3tS-iiii/^^* 
T^3tbJ:5i:i"^^r^,-^^^'>'X7 2 OF-^^-^^/^-Sr , . 

^^tc^/c-rr r <7>^t>,;:H2 l^V^Xl • 

too 4 9] •■(1219) :t (01 0) -e^u^fe^v-fHon. 

ill ^:.vXZl>'-1';^Jc:AM.i:2.3t^<D.PJ5^tf ■. 

if/h$ </j:4;; t^oT. *ri£:-t-5Bi>':^X©iii$H.*s 

;*c# < ti^\^}^W. 2 U':xX<oMp®iS=£r/h$ < ■ • 

C 0 0 5 0 J. ^3tfls*^e>*fclt$ix.53t5ri«v^^^-^m 1 ♦<> 
Ui^XT W^J-Alt^iirSt:!!*. ^%X%^-iLWfk<r> 

^it;t•T^^t■«^^£rE■i-^^l^ . •3>fete»cov^T■|H]te>Pfli-^^c5^.• . 
l'^3t:*Sr#5r t3!iS-C^\ Bl v>'X.7;W«i:m2 u ^ . 

SIO O 5,1 J BJLUvX*JFia.u:^Xfe.u;,3tM{^f;iffi^ 



12 

vXT W coftfi^of^ ?) ^ $ ^ 3 ^ h <offir*^J t /jj 
•So rixli. 112 Ui^'XTU'f'^Jcoi^-C'blRiei-efc 
5. *fc:. fi8§g^®sptfS*s;e^^iJc4^ffi^3{Ba»cHl 
:^Xl 0<DiibffiSrrRl»t'5ri:-e^4XM©38^S:a)ftijT? 

10 0 5 2] 4;:^B^(Dfi9PJ:)t^^fitc:ffll/^-5^>'Xr u 

A<7>MP©^?&5w:^X5SrT WW-fia?iJi-5<i^. 

5o rixir^tb. ..U'VX^#^fl5Sr:*:^< bTl9:litr^fD 

5. . •• • ■ 

[0 0 5 3] (mi 1) (ircDi 5''i*i'&«Hl l'>'X 
tS(b«^©— MSr^i-o fo/'cb. m \ 1) lc*jl,^T, 
(a) tt^l UVXTU'-l'^gS 3<OiFffi|§|. (b) »4 
(a) OA- A' E»;i*Slt2.»fffiia; (c) tt (a) (D 
B-B* B(c:*5»t5»f®l21-e*)S, Bl UVXTU"l'*g 
8 3 (4. ^J;tfi. Pg-rsmi UVX. 8 1 t 8 2 
uvXESr^M®t-?i^^b, -frAcDHi W'^^Xc^a^:^ 
XSiSS^SlJioi/ vTiSsEtdMSi 'ii J: 5 tLrTV^S. 

[0 0 5 4] Hi UVXT WtgSr:l©i5/c1iA£^-i- 
2) t , " l->'X^^gl5<DAPXdS§^ tJ- 5 i V ^ 5 f<l-^*s Jj, 

XT v-f «(D§BP5ai^SriiJ< -et 5o i<^?J;'5 J& i^i^X 

T V^mnm^y^.. 'H 2. u;^,XT «(c:-pi~^T t)^^ 
H 2 wXTWtSHH 2.1^ VX<^)MP 

[005 5] H 2 UVXT WSSr (0 1 2.) \- 

■|CjfctUT.<S'tl>$-B-fc7l^;^/V'U>'XSrH2V>'X9 1 t 
. UT Jl V . H 2 U V XT 9 2 Sr«^ U T V ^ 5 , 

m 2. u-i^X 9- 1 :iSr 7' L<4=-vv u-vX i i: y. M-t-&-^^ 

U'>'X^^aJW^U'VX^Jgc*^^foh$<i-4i: 

pgi^-5H:2:K-'>'X.9 1 .^mmicM \^xmmc^s.izm 

.• [0 0 5.6] iB^tt(c:'@En\ Jtl!fe<jig!^fi<o 

• M\'^ms^un(D.ii^ h x.xiy y => - lymmt}^ h^xy,^ 

^•5 . . 1^ <0 fig 1^;^^^® tw^ffi V ^-5 H; K VXT w-C- 
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[0 0 5 8 1 :i©fc«), WIRH4<^<SV^t^3|sfA»e>^i5©a! 

-efeSo SPi?i^#5»-g-T-'b 100° cttr^^iqifiT'A 

KEIO6. KE 1 0 8Srffll''>5r KEl 

0 6 {4. w*PSi«;ic i ?) 5i<k K E 1 0 8 tts^-^atS 

10 0 5 91 :iHt-J;?3 > ^sa^ffli/^S^-g-v 0^J;t 
fj. Jtt!?W^^aii-e*PXl4trt>ffHfe||SiS-S:^j6>ST?#5o 

[oo6oi v^■r^^ro»^tJ. jEipx^nfessijc, }0t!tft 

#5. - 

lo 0 6 1 ] ±\z^^t:LmMmKis\,^x. mi v^vx© 
^ami^^^mmmmtmmmtvxm.mi.tzo :m 

• [0 0 6 2] ^fc. ^yti^. DDffiM, Hi u-^-X. 112 
L-i^X. Jgl UVXTWtS^ H2U>-X7'W«. 

{r, Hll/>'X, |g2 l--vX(DV^-ftl-*^©3t^ffi<0'>^<e 

[0 0 6 3] 7i^:P^f±i^fc:p'^>'WN7-i' K^v^TfeS 



(8) 

14 

[0 0 6 4] ^felC. (013) Sr;fflV\ 
10 HtSMtvloV^TxE-^So 5 0tt. (Ell) t':^L/ctjCD 

tPlCfi8?^irt#g«T'$)S„ 5 1 ftigjiSw^^-r;^ 
:^i/:/X?rfflv^-cv^5o 

[0 0 6 5] RBpj^^^^js 014. ±KS<of^ffi{;:t,i-^ 

[0 0 6 6] (01) JitJ' (0 9) St^RII^TkE-^ 

30 [0 0 6 7] m^s^<^^l^5 1 hX.XT^'T^-:^^ h y 

*ffi^f4>ti-^ft*8 Omm, TX'^^ hJt4 : 3-efc5o 
PJ^#iie 5 0 (D5>«!gcNf4 1 8 t L. ■fS*M(4 3 . 2 
t Lfco j^^J'^Wn^'T K^i^yi (4 2 5 0W|BS(Dt<^ 
$rfflV\ ^5t«:2<^^^*$dL(4^6mm. d 
W(4i(i^3inmTfc?l. JfeifeSi^ 3 f4^.;Si®lt 1 2 mm, mit 
Fj^nlfBESi 0 Onun©t>®Srffll-'fc„ 
[0 0 6 8 ] Hi l/V'X 1 0(4. 2 5mm. T:^^^ 

VXT W 4 i: H 2 VXT W t5 5 ©ffiftmx 1 ■ 
(4**)9 0mm. H 2 U^-XT WtS 5 t 5 1 

©ffiWfiiX 2f4iSl! 2 8 Ommi: L. H l'U':/X 1 0 03^.;^ 
BgilF 1 J±^-C9 0mm. H2 Ui^Xl 5©^.-^ligFStF 2 
(4^r 6 7mmi: LfCo 

[0 0 6 9] H2^>'XT WtS5(4 (1113) 
^i^M^J:»^^^•C?K^L. H2 l^VXl 5f4^tb^*H 
a' ~r '--■e«bfct><o^-o^^■c■ ,(*!) ©gHPSSr-^ 

;tfc„ fcfcL. 7K¥::^|6]i:f4^^/-?;^/U5 1 ©111*16]. 
so SiI;fyiR]i:(4}gfB^-?^/i'5 i©J8f:&[6]ictiSl-s. 
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15 



[0 0 7 0 J 
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IR 2 U V 



* * 1 ] 

^' Bfl □ « o sar fif ^1 



^2 u- V . X' IB ^ 


7K ¥ ;^ isi &3 □ s 


M it -J5 fS) P^l □ g 


a ' , c ' , p ■ , r ; 


• 1 Oram 


1 Omm 


b. • , q • 


6 m m ' 


1 2 inra 


d • , « ■ . 1 ■ , o ' 


1* 2 iniQ 


1 -0 mm 


e ' . f m ■ , n * 


.2 0 mm . 


17 mm . 




1 I moi 


1 2 mm 


I i . J 


2 3 inn / 


1 2.. mm . 



10 0 7 1] £A±<D^^lwJ:ix«l «2 UVXT WS 

5 (DM n gBA^rtS^-r -5 R©i}^@/ii5 3 S-nimi: t£ 9 , 

5 0;51x(DRgSdsSli;e$in,fc,- i^clJ:. S^u-vXs 2 t- 
.UTF4^f^©'{>©Srffl^^, 4 0 -r i<:^<6;^ ^' y— 
3 JropS^M^^I^S $ SraHje.UfcB'r. ^tJ l 0 0 0 Ix 

[ O-.O 7 21- *^!^<D^*^t*5fe i: Jtlft^^H-f-S fcfe 
(121.14 ) »C.T^1-^2 U>'-XT W «-6 OSr^fiKL 
fc. ^2 u^'Xe i.ttBi V'^'Xi 0 ©Ma 

•vXo^.,^gEgttt^HUT*J^i*;'^.2 UVX6 1 
ixE'^fc 2 t!t<D UVXr W:tR; ID— ©7 |r|— ©■ 

[■0 0 7 3], (miO) ,jc:^Ufc||2,l<'>rXT W:K6- 
Ofi. MP^FBrortg^-t--5n«?ij£S*S4 5imnfe»).\ 

■C?lJffl UrCMSSrS!)^ • tKftv-;^7U 5' 1 ±-c 2- 

3 .0 :3J.lx<^fiaa:Sqt:bti'^Ci, fc; ^2 •u.^'XT U'-Y « ; 
.-6.0 ±<P?g3t*j£«:6'2;=S:m« bfcife*; 7 ©fiSf. 

fc<4Bi-5^^(iJ^k6 2.o-gBfi, -,^f£;-^5^2 u:^X 
■ 6 1.<DM b X:^±%< %(Om^i)^.W± UlCt^fc, (Ei 1 
0) ic. |g3t«?^6 2<p^^igmiSrm^6^»-StiiP^ - 

[>0 0- 7-4f] Hl-it L. ' E '3.^^:<D'k#V>;:^*Sr'ffl ta" 



6.0 0 01x*T-{g;l^Lfc, • 

I 0 0.7 5 1 «Ji56-<fc)fe**>f>. :^^m(^mm%^m 
vXiSrfflv^fc«:g-t?fco-Cl>^a^.-^fe^.f5l|^**5 

. UTF 4 coJS^i^>'X$rfflv^5 = V h h (DiSV 

I.0'0-7.6] ^JciC, -Jlclgl^WSI^SS^S^^arotecDlllte 

•;' ;fi«JSr34r<5o ; Xl§l.r5 ) -f4, iR, G.. B OTHl^feJcM^S. 
•30 . L.fc 3 tfcoJK&-^^^>'V i; 0' 1 \ 1 0 2 . 1 0 3 iSr/B V ''T 

XT u^' « 4 . B 2 ,w v^XT U'>fi« 5;. • => —/V K 5 y — 
10 4\ U V - I R J/ >.7 W/ZV^. 1 a 5 , fe^J'^^^-l' 
• i^ o ^ > 5 7 — 1 O 6\ ;1 Q;8\ =7 ^ /l^r- I7* Ui^X 1 

• •.13'.114, 1. 1 5 . •^S^^•4^/^.l■.■0 .1\ 1 0 2 . 1 

• 0 3, •#,-^lgy'f':?n-l'-s'iJ' $7— lr0;9. 110; St 
: .5g.L.5>7- l 0 7,,;,r I'l , .^9;W^X,1 .1 2 *»b«^ 

40: ,4, M2 Wi^XTW^^RSri, . (El'l) Jr^UfctOi: 
[0 :0'7^7]n:3— /VK5;7-l:"Q:4s'U,y- I.R^y h 

•7 .1 ,0 5 tt; ; -fiS h^Wttm^^-^i^^ SrIR 

t) ^ < i5f p ^ -;/ J? 5 7 - 1 0 

. ' 6\:..i o 8n.-^<D6^ytRm^^^m^mfi\^x . mm 

. •:;.^.J:^(9.|ga&■$-Hfc^^^>^•■.;^vli■a?0^ ''la0!J2!(i,l5D-3 Srfi^-. 
ISO. ftm .!'G..^B. {T^mf i^- 5 7.r- " 
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10 9, 1 1 OfCj;?)-a-^$tt. tS¥U':^Xl 1 2tCj: 

^-wKi^vXlia, 114, 1 1 5»4. fiB|^^SrS:¥l^ 
vXl 1 2 0AttBlrtlc:^^tcSiJ»$-B:5fci6lc^V> 

[0 0 7 8] (015) }C^-i-^»^{C*5V^T:t>. 

[0 0 7 91 (12115) iz^-rmm-t. m2u>' 

XT W:K5 d^feSSA^^j^yn 0 1. 1 0 2; 1 0 3{c: 
SiJS 3 oco^^ftSrl/ ^-ftut, ID C < -rs r t ;i5x-t 5« 

l-oO^l Ui^XT lo<D||2U>'XTW 

[0080] (015) \z^-rm^(D^^mmmmm 

tt. HlO-i^XT Wt£4 t^2 U>'XT W«5(DW 
05t^4'tr K 5 7 — 1 0 4 SrSEB-t-sraPiS^fitiS 

(0.1 6) (c^-r«^t-r5:i t t>tf#5o 
J; t) > J; !3 =" v-^-?;^ h JfeS^M^^iSetci-S r i t? 
#■5, * 

[008 11 i r (0 1 6) vitm 

- mm^-Hm 1-7) tc^i-o- ^ (0 n) K^jk-rmm^^ 
m 1 6) \:i^-i-m^<of^2 u^^XTi^-r^s 

J^/W 10 1. 1 0 2\ 1 0 3 <D^^f {c, im Ui^X 1 2 
1. 1 2 2=Sr#ARbTV^5o -tOSSSrlftPJ-rs, 
[0 0 8 2 1 112 WXT i:JS^/>°^>'H 0 

1. 102\ 1 0 3®ra©3tBSfttt. ^'f^'n-i'y^? 
^—1 0 6. 1 0 8. fc5VMiW<95lL59-l 0 7CD 
^^■r^^;!>^2^^cS^BBS•T?#^)^aPi5^»feSt4 5„ ^2^5£^±^c: 

5o $f*U< »4m i W'XT W«4i:||2 

XTu^r^s^Rgt^.— ^—10 4 4rgaai-?)— 

2 U-VXcOf^^MtC-^omSr^^C?),, 

[0 0 8 3] (m4) (Dmmzm^m:^xmmirfiti. 

yt^MX 1 t X 2 dS^Stuffs -I^^Mfi^tKSX 1 t X 

mi u^^X(oma-^m(Dmmf)^h'}^t<mN 



(10) 

[0 0 8 41 :itv(->tL. Iiaix>-Xl2 1. 12 2^ffl 

5o .::^^^i. 112 U'VXJ; !9^ffi/-«;^^/HiHclM]w>'X^ 

/^jiaSr^l w>-Xi 0j|!){c:^it)$-&?,r i;iST'#5fc 
fe-efe?), 0^(3. (04) ©«^tc:«#m;tT§iPJ-r 
^mmctft^^x 1 ?rM< . 3tiS«X 2 Sr«< T 

[00 8 5 ] .±izj$^tc^mmmo:>^^yt^mmxn. 

^*^#5r.i:d5T-#5„ *fc. (015) RlJ (0] 

6) (017) Kmi.tz.^^m»^'mm.<D^mM^i 

20 [00 8 6] £J(±5^-<f^H/^■ri^<D|li£^!l^C*^^^Tt,. * 
S. 3El-> *^8^<OfigPm^S«?|r^v>TS¥S*^^ 

[0 0 8 7] (01) ^my^^x^^ftf^KDmmm 

[0088] 

mm.x^ 5. 
40 [0ai©fis^*tftpji 

[0 1 1 :^^m<Dmmyt^^m.(D-mMM^7jk-tm^m 

[0 2 1 B 1 u:/XT w tK©— 3liStr!l$r^-r«^0 
[031 ^2 u>'XTW«<^-SJfe^!lSr5^-rfllfife0 
[041 *l8W«fiSW)fe#^jB©f^fflSrSttl^-r50 

[05] (02) fd^-r^i wvxt wso^g-r?) 

m u-vXw^ldov^T. ^Ol»^Sr*i-#l^0 

[061 (03) fC^1-^2 UXX^WtgO^g-f-S 
^2 W>'X©;Zf.}col,>T.-^©«^i:^2 l^i^X±Jrf^ 

so [07] (0 3) Jw;T^1-m2 U'VXTU-YtSifCjgj^^ 



"^ilfe^ 5-346557 



(11) 



19 



20 

mi 7] ^?im<o^^m^^mm.(om<ommmi:7ji-t 



mi8] miii<Dmm^^mm.<o-mi:^--tmmm 
mi 9) m^(omm^mm.<om<o-m^7ik-tm^m 

2 

3 ;(!S:t)Si^ 

4 ^1 u-:^XTi^-^'® ■., 

5 ^2U>'X7'W« 

6 -^mmm*^ 

10 ^1 WVX 
15 ^2 UV-X 

5 1 

5 2 ©^UVX 

5 3 y-v • 




11 



6 «iflSW«l«t 
7. 

75 IS2U>:? 



[ISI3] 

/5. 



4a' 5 a 




m4] 



me] 
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(14) 



[ISl 3] 




[mis] 



202 



5-346557 



(15) 



1 9] 



22ff' 225^^ 223 




)'. 



l^m^lEl] • ■ t 

miEMmmn^] o o o 9 . • • 

i lWiErt^] ... 

(0 0 0'9l ... 

mmi>m^i^x 5 1 i-.saiH] (019) i^mi-mm 
■ miEMmmm^'] mm^ ■■ »■-•• •> • --■ . 

:[WiiEM*«SiS-l O..O 1--3'. • • . v^..-. • 

miEp^m ; • . .• . I 

[0 0 13] tft^^^i&m^.^ilt^\^.. 

immM^mm^] mmm y-is- ■ •• 

• [0-^0 1.41 mm%<o'mM&i)^i^^ <^ii>:hx V^"^ : 



[^)gc«:iE4.1 

[ttjEM*3SBi&] 0 0 15 . 
- 10 0 1 5] MIC, iB)t#tt?^fiJffii^.^.7-(' K^vv-:?' 

• ■ m^Mmm B^.] .0 0 2 0. 

[00 201 ^©i^^. *^l^<DppJ3t^p^fi, 

1 . . c. 1 . 1 ; y. i ...... ! 

■ ■ ^. .[.MjE^*«S?a*;l /W^* > . • • . ■ . : 
i'[ffljE?!tl^mSi&l .O Q 3. 1 • , :. I • I ■.- . 

•• ■.miE:^m} ■ mm^ ;•• -.J •'. 

[-•Q O 3:i;-l..— ,«2 ^i^>?i.i5 <^ffr*©MnSr:*:# 

: . < -r 5 -i:^ 2jV>:X:^fl<.-<s^;5:9*^€g«c*5;^# < 
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